Abstract. Nowadays a technology of road construction with the use of reinforced concrete slabs is widespread. When producing such slabs, factories apply steam curing to speed up turnaround of molds and gain an economic effect. This paper presents the results of the study focused on the influence of different steam curing regimes on the structure of high performance pavement concrete, produced with the use of a complex additive "GleniumACE 430 + silica fume".
INTRODUCTION
The modern pace of life requires active construction of high-speed rail-and motorways. The development of road construction all over the world shows that the use of high performance cement concrete, characterized by enhanced strength and durability, is the most promising in road construction [1] . Special attention is paid to the construction of roads with cement concrete pavement in the majority of developed countries, such roads make up: 41% in Belgium, 35% in the USA, 31% in Germany, 22% in China, аnd only 9% in Russia [2, 3] . An average load on roads of different types amounts to 2500 to 7000 cars per 24 hours, at such load levels cement concrete pavements serve 2.5-4 times longer, then the asphalt concrete ones [4] .
The advantages of cement concrete pavements are:
• higher lifespan -between 25 and 50 years (the lifespan of asphalt concrete pavements does not exceed 12 years) [3, 5] ;
• in Russia an average cost of 1 km of road amounts to 26 million roubles (that of an asphalt concrete one -to 25 million roubles), and according to the EUPAVE (the European Concrete Paving Association) concrete _______________________
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• maintenance costs of a cement concrete pavement make up 1973 roubles/m 2 (those of an asphalt concrete one -2276 roubles/m 2 ) [7] ; • cement concrete pavements are dust-proof, have a high tire traction coefficient [2] ;
• these pavements are characterized by high strength and deformability, irrespective of the temperature and humidity of operation environment, also they are devoid of rutting [2, 8] .
Nowadays there is no difficulty in obtaining modern high performance concrete with compression strength В60 and higher [9, 10] . When producing articles out of such high performance concrete, factories of construction industry widely use steam curing in order to speed up turnaround of molds and gain an economic effect. The issues of steam curing influence on concrete, produced with the use of the newest additives, are nowadays quite topical [11, 12] .
This research aims to determine the optimum regime of steam curing for high performance pavement concrete industrially produced with the use of a complex additive Glenium ACE 430 + silica fume.
MATERIALS AND METHODS
To carry out the research we used the following materials:
 cement CEM I 42,5 N, standard consistency 28%, manufacturer ООО "Dyckerhoff Korkino cement", LLC (GOST 1 31108-2016);  crushed granodiorite stone of Novosmolino quarry fraction 5-10, strength grade -1400, abradability grade -A1 and freeze-thaw resistance grade -F400 (GOST 8267-93);
 sand from the deposit "Khleborob", coarse, fineness modulus М f =2,73 (GOST 8736-2014);
 superplasticizer on polycarboxylate basis -GleniumACE 430 (ACE), manufacturer company BASF, Germany;
 naphthalene formaldehyde superplasticizer (SP-1), manufacturer ООО "Poliplast UralSib", LLC, Pervouralsk;
 granular silica fume (SF) with pozzolanic activity of 1575 mg/g and specific surface area S s =1500 m 2 /kg, Novokuznetsk (Technical Conditions 5743-048-02495332-96).
 RESULTS To carry out the research we used the concrete mixture, the composition of which we had designed earlier, and which has the following properties: B60, concrete workability grade P1 (slump of concrete cone in the range of 3-5 cm), F 2 300, W16 [10] .
Handling strength after steam curing in winter season should reach 90% of B60 brand (78,6 МPа) according to GOST 26633-2015, therefore for the further selection of steam curing regime we took the mixtures with different dosages of the additive GleniumACE430, the research results are given in Table 1 . According to the results obtained during the research work, we failed to achieve the required 90% of handling strength after steam curing the mixtures with 0.9 GleniumACE 430 (Fig.1) . It is noteworthy that the increase of temperature over 70ºС fails to enhance concrete strength, but it leads to internal stressing and cracking under steam pressure.
When adding 1% of АСЕ, the obtained strength reaches the required 90% in the temperature range between 60 and 80ºС (Fig. 2) .
FIGURE 2. Strength development of concrete at different SC regimes
with 1% doasage of the additive GleniumACE.
Heating at 60 ºС will be optimal, as it ensures the required handling strength with the least energy cost.
The obtaind dependencies show the increasing of strength with the increasing of steam-cuirng time, however, the most significant factors are the maximum temperature of steam-curing and the ammount of plasticizer additive. The required properties may be obtained by significantly increasing steam-curing time, which is inexpedient in manufacturing environment.
Thus, the most acceptable steam-curing regime is steam-curing at the maximum temperature of 60ºС with procuring during 3 hours, increasing of temperature during 3 hours, isothermal curing at the maximum temperature during 5 hours and cooling during 4 hours (Fig.3) . The research resulted in the development of a composition for concrete, applied in manufacturing slabs for high-speed railways, its properties are given in Table 2 . 
CONCLUSIONS
1. We determined the optimal regime for steam curing of high performance pavement concrete, which ensures up to 90% of handling strength.
2. We established that the most significant factors for the strength of steam-cured concrete are the dosage of superplasticizer additive, duration and temperature of curing.
